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The post-thrombotic syndrome, with manifesta-
tions of pain, swelling, hyperpigmentation, and
ulceration, is the most important long-term compli-
cation of acute deep venous thrombosis (DVT).
Although some post-thrombotic symptoms may be
present in 29% to 79% of patients,1-4 severe manifes-
tations and ulceration occur in only 7% to 23% and
4% to 6% of patients, respectively.1-3,5,6 Skin changes
and ulceration arise from a combination of valvular
incompetence and residual venous obstruction,7 with
the severity of these manifestations determined by
both the extent of reflux and the presence of persis-
tent popliteal obstruction.8 However, the anatomic
distribution of reflux is also important, with com-
bined incompetence of the distal deep and superficial
veins being especially associated with post-thrombot-
ic skin changes.9-12
Despite the importance of superficial venous
incompetence in the development of the post-
thrombotic syndrome, the mechanism by which this
occurs has not previously been investigated. Direct
thrombotic injury of the valves is possible, although
concurrent thrombosis of the deep and superficial
venous systems has been considered unusual.11,13
Other possible mechanisms could include the effects
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Objective: Although superficial venous reflux is an important determinant of post-
thrombotic skin changes, the origin of this reflux is unknown. The purpose of this study
was to evaluate the frequency and etiologic mechanisms of superficial venous reflux after
acute deep venous thrombosis (DVT).
Methods: Patients with a documented acute lower extremity DVT were asked to return
for serial venous duplex ultrasound examinations at 1 day, 1 week, 1 month, every 3
months for the first year, and every year thereafter. Reflux in the greater saphenous vein
(GSV) and lesser saphenous vein (LSV) was assessed by standing distal pneumatic cuff
deflation.
Results: Sixty-six patients with a DVT in 69 lower extremities were followed up for a
mean of 48 (SD ± 32) months. Initial thrombosis of the GSV was noted in 15 limbs
(21.7%). At 8 years, the cumulative incidence of GSV reflux was 77.1% (SE ± 0.11) in
DVT limbs with GSV involvement, 28.9% (± 0.09%) in DVT limbs without GSV throm-
bosis, and 14.8% (± 0.05) in uninvolved contralateral limbs (P < .0001). For LSV reflux,
the cumulative incidence in DVT limbs was 23.1% (± 0.06%) in comparison with 10% (±
0.06%) in uninvolved limbs (P = .06). In comparison with uninvolved contralateral
limbs, the relative risk of GSV reflux for DVT limbs with and without GSV thrombo-
sis was 8.7 (P < .001) and 1.4 (P = .5), respectively. The relative risk of LSV reflux in
thrombosed extremities compared with uninvolved extremities was 3.2 (P = .07).
Despite these observations, the fraction of observed GSV reflux that could be attribut-
able to superficial thrombosis was only 49%.
Conclusions: Superficial venous thrombosis frequently accompanies DVT and is associat-
ed with development of superficial reflux in most limbs. However, a substantial pro-
portion of observed reflux is not directly associated with thrombosis and develops at a
rate equivalent to that in uninvolved limbs. (J Vasc Surg 2000;32:48-56.)
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of increased venous pressure resulting from proximal
venous obstruction or reflux, pressure transmission
through incompetent perforating veins, and degen-
erative changes occurring in the superficial veins that
are unrelated to the thrombotic event. The purpose
of this study was to evaluate the frequency of super-
ficial venous incompetence after an episode of acute
DVT and to examine those factors important in its
development.
METHODS
All patients presenting to the University of
Washington Medical Center with an acute DVT
confirmed by ultrasound were asked to participate in
a longitudinal study in which venous duplex ultra-
sound scanning was used to evaluate the natural his-
tory of venous thrombosis. Patients with isolated
superficial thrombophlebitis and those unable to
return for follow-up, with a previous history of DVT
or with clinical evidence of chronic venous disease
were excluded from enrollment. The University of
Washington Human Subjects Committee approved
the study protocol, and informed consent was
obtained from all subjects. Patients consenting to
participate were asked to return for clinical and
ultrasound examinations of the lower extremities at
intervals of 1 and 7 days, 1 month, every 3 months
for 1 year, and every year thereafter.
At each visit, duplex examination of both lower
extremities was performed in 15 degrees reverse
Trendelenburg’s position with an Ultramark 8 or 9
instrument (Advanced Technology Laboratories,
Bothell, Wash). A 5-MHz transducer was used to
image the proximal venous segments, and a 5-, 10-
or L7-4–MHz transducer was used for the calf veins.
All deep venous segments, including the tibial 
(posterior tibial and peroneal) veins and the greater
saphenous vein (GSV), were assessed for the pres-
ence of thrombus at each visit. Individual venous
segments were defined as patent, partially occluded,
or completely occluded according to established B
mode and Doppler criteria. Because the status of the
LSV was not evaluated at the time of initial diagno-
sis in the clinical vascular laboratory, thrombosis of
this segment was not routinely followed. Thrombus
scores for each limb were calculated according to the
Society for Vascular Surgery/North American
Chapter of the International Society for
Cardiovascular Surgery reporting standards in
venous disease.14 However, because LSV thrombo-
sis was not prospectively examined, the maximum
score for each limb was 21 rather than 24.
Valvular reflux in all venous segments, including
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both the GSV above the knee and the LSV, was
evaluated in the upright position with distal pneu-
matic cuff deflation.15 In brief, this method requires
that patients stand holding a frame, with their
weight supported on the contralateral extremity.
Pneumatic cuffs (Hokanson, Bellevue, Wash) are
sequentially placed around the thigh, calf and foot;
inflated to 80 mm Hg, 100 mm Hg, and 120 mm
Hg, respectively; and rapidly deflated within less
than 0.3 seconds. Doppler spectra from the vein of
interest are recorded less than 5 cm above the cuff
with reflux defined as reverse flow persisting for
greater than 0.5 seconds.15
Examination of the relationship between superfi-
cial venous reflux and clinical outcome was not a pri-
mary aim of this study. However, the lower extrem-
ities were also examined for signs and symptoms of
chronic venous disease. Because the updated report-
ing standards in venous disease14 were not published
at the time this study was begun, CEAP classification
was retrospectively determined from prospectively
collected data. At the time of the last follow-up visit,
the lower extremities were classified as class 0 if there
was no evidence of venous disease; class 1 for the
presence of telangiectasias, reticular veins, or malle-
olar flare; class 2 for the development of varicose
veins; class 3 for the presence of edema without skin
changes; class 4 for the development of hyperpig-
mentation or lipodermatosclerosis; class 5 for the
presence of skin changes with healed ulceration; and
class 6 for the presence of skin changes with active
ulceration. Subjective complaints of pain without
visible manifestations of chronic venous disease were
also included in class 1.
Limbs developing transient valvular incompe-
tence that resolved by the time of the last study visit
were not considered to have reflux in analyzing the
prevalence and incidence of superficial reflux. For
the GSV, limbs were stratified into groups according
to the presence or absence of an acute DVT, and for
those limbs with thrombosis, on the presence or
Table I. Thrombotic risk factors
Risk factor N (%)
Recent surgery 17 (25.8%)
Malignancy 14 (21.2%)
Prolonged bedrest 12 (18.2%)
Recent trauma 10 (15.2%)
Family history of DVT 9 (13.6%)
Recent prolonged travel 4 (6.1%)
Pregnancy 2 (3.0%)
Oral contraceptives 1 (1.5%)
Congestive heart failure 1 (1.5%)
absence of GSV thrombosis. For the LSV, only strat-
ification based on the initial presence or absence of
thrombus within the limb was possible. Differences
in the prevalence of reflux at the last follow-up visit
were compared with the use of the χ2 test. The
cumulative incidence of reflux over time was esti-
mated with the Kaplan-Meier method, and the sig-
nificance of differences among groups was assessed
with the log-rank test. The influence of covariates on
the relative risk (RR) of reflux was determined with
Cox regression analysis. The overall proportion of
GSV and LSV reflux due to DVT or superficial
venous thrombosis within a limb was calculated
from the incidence data with established methods
for determining the attributable fraction in a popu-
lation.16 The fraction of events attributable to a spe-
cific factor is defined as (Ip – Iu)/Ip, where Ip is the
incidence in the total population and Iu is the inci-
dence in the population without exposure to the fac-
tor. Statistical significance for all comparisons was
defined at a P value of .05 or less.
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RESULTS
One hundred thirty lower extremities in 66
patients were followed for a mean of 48 months (SD
± 32 months). Subjects included 32 men (48.5%)
and 34 women (51.5%) with a mean age of 48 (±
18) years. Patients had a mean of 1.1 (± 0.9, range
0–3) thrombotic risk factors, with the distribution of
individual risk factors shown in Table I. Thrombosis
was unilateral on the right side in 32 patients
(48.5%), unilateral on the left side in 31 patients
(47%), and bilateral in 3 patients (4.5%). Evaluated
limbs included 69 with an acute DVT and 61 unin-
volved extremities contralateral to a unilateral DVT.
Clinical outcome among the 69 limbs with an acute
DVT, stratified according to the presence of superfi-
cial reflux, is shown in Table II. Involved legs had a
mean thrombus score of 6.3 (± 4.3, range 1–18),
with the most proximal extent of thrombus being
the iliac veins in 19 limbs (27.5%), the common
femoral vein in 10 limbs (14.5%), the superficial
Fig 1. Cumulative incidence of reflux in the GSV among extremities with DVT and GSV thrombosis
(N = 15), DVT without GSV thrombosis (N = 50), and without DVT (N = 61). The incidence and
SE at selected intervals are shown in the table at the bottom of the figure. Differences between groups
are statistically significant (P < .0001; log-rank test). However, in comparison with uninvolved limbs,
the RR of reflux is significantly greater only for limbs with GSV thrombosis (P < .001). DVT, Deep
venous thrombosis; GSV, greater saphenous vein.
femoral vein in 20 limbs (29%), the popliteal vein in
13 limbs (18.8%), and the calf veins in 7 limbs
(10.1%). Complete occlusion of the GSV was pre-
sent in 10 extremities (14.5%), and partial occlusion
was present in five extremities (7.2%). Follow-up
evaluation of reflux was obtained for the GSV in 126
limbs and for the LSV in 125 limbs.
At the time of the last follow-up visit, superficial
venous reflux in either the GSV or LSV had devel-
oped in 35 limbs (26.9%), including 26 thrombosed
extremities (37.7%) and 9 uninvolved contralateral
extremities (14.8%) (P = .003). The prevalence of
reflux stratified according to the presence of DVT and
GSV thrombosis is shown in Table III. The presence
of GSV thrombosis significantly influenced the preva-
lence of GSV reflux. Although the initial occlusion
status of the LSV was not determined in the clinical
vascular laboratory, the prevalence of LSV reflux at
last follow-up was significantly higher in limbs with a
DVT than in uninvolved contralateral limbs.
After 8 years of follow-up, the cumulative inci-
dence of GSV reflux in uninvolved extremities,
thrombosed extremities without GSV involvement,
and thrombosed extremities with GSV thrombosis
was 14.8%, 28.9%, and 77%, respectively (P < .0001;
Fig 1). In the LSV, the cumulative incidence of
reflux during this interval was 10.3% in uninvolved
limbs in comparison with 23.2% in thrombosed
extremities (P = .06; Fig 2). In comparison with
uninvolved contralateral extremities, the RR of GSV
reflux was 8.7 (95% CI, 3.4–22.5) times greater in
limbs with GSV thrombosis (P < .001). In contrast,
the RR of GSV reflux in thrombosed extremities
without GSV thrombosis (1.4, 95% CI, 0.5–3.8)
was not significantly different from that in unin-
volved contralateral extremities (P = .5). For the
LSV, thrombosed extremities were 3.2 (95% CI,
0.9–11.5) times more likely to develop reflux than
uninvolved contralateral extremities (P = .07).
The relationship between superficial venous
reflux and overall thrombus score, age, and sex was
also evaluated (Table IV). Thrombus score was a sig-
nificant predictor of reflux in both the GSV (P <
.001) and LSV (P = .005). Each 1-unit increase in
thrombus score was associated with a 14% increase
in the RR of GSV reflux and a 13% increase in the
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Fig 2. Cumulative incidence of reflux in the LSV among extremities with (N = 67) and without (N =
58) DVT. The incidence and SE at selected intervals are shown in the table at the bottom of the fig-
ure. Differences among groups are marginally significant (P = .06; log-rank test). DVT, Deep venous
thrombosis.
risk of LSV reflux. Sex was not associated with an
increased risk of reflux in either the GSV or LSV.
Although age was a significant predictor of LSV
reflux, the RR of reflux in extremities with throm-
bosis was not significantly changed when adjusted
for age (adjusted RR = 3.2; P = .07).
Despite the detrimental effect of superficial
venous thrombosis, a substantial proportion of
superficial reflux did arise in the absence of direct
thrombotic involvement of the superficial veins.
Among limbs with DVT, only 49% of the GSV reflux
observed during follow-up was attributable to
thrombosis of the GSV. Similarly, among limbs with-
out GSV thrombosis (DVT without GSV thrombo-
sis and uninvolved contralateral limbs), only 16% of
the reflux observed could be attributed to the pres-
ence of a DVT. For the LSV, only 53% of the reflux
observed during follow-up could be attributed to
the presence of thrombus in a limb.
DISCUSSION
Manifestations of the post-thrombotic syn-
drome, particularly the development of venous
ulceration, are a significant source of long-term
morbidity after an episode of DVT. As the treatment
options for the prevention of post-thrombotic syn-
drome expand to include adjuncts such as throm-
bolytic therapy, compression stockings, and surgical
procedures addressing incompetent superficial and
perforating veins, an appreciation of the factors
involved in the development of these sequelae
becomes important. Ambulatory venous hyperten-
sion, the common denominator of post-thrombotic
skin changes, appears to be related to both residual
venous obstruction and valvular incompetence.
Factors identified as important in the development
of severe post-thrombotic manifestations have
included the global extent of venous reflux8; recur-
rent deep venous thrombotic events1,6; persistent
deep venous occlusion, particularly of the popliteal
vein7,8; and combined deep and superficial venous
reflux. Although in some series a predominance of
deep venous reflux has been found,17 there is most-
ly an emphasis on the importance of superficial
incompetence in the development of severe venous
skin changes. Some component of superficial reflux
has been reported to be present in 84% to 94% of
patients with chronic skin changes and 60% to 100%
of patients with venous ulceration.9-12
However, the origin of superficial venous reflux
after DVT is unclear. Possible mechanisms of super-
ficial venous incompetence might include direct
thrombotic involvement of the GSV and the LSV,
pressure transmission through incompetent perfo-
rating veins, indirect effects of deep venous obstruc-
tion or reflux, and thrombus-independent degener-
ative processes affecting the superficial veins.
Although evidence can be found to support each of
these mechanisms, the origin of superficial venous
reflux after an episode of DVT has not been previ-
ously examined in a systematic fashion.
Concurrent thrombosis of the superficial and
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Table II. Superficial venous reflux and clinical outcome
Class 0 Class 1 Class 3 Class 4 Class 5
Segment Reflux N N (%) N (%) N (%) N (%) N (%)
Greater saphenous Yes 19 3 (15.8) 5 (26.3) 6 (31.6) 5 (26.3) 0
No 46 17 (37) 6 (13) 17 (37) 5 (10.9) 1 (2.2)
Lesser saphenous Yes 11 2 (18.2) 0 6 (54.5) 3 (27.3) 0
No 56 18 (32.1) 11 (19.6) 16 (28.6) 9 (16.1) 2 (3.6)
Overall superficial* Yes 26 4 (15.4) 5 (19.2) 11 (42.3) 6 (23.1) 0
No 43 16 (37.2) 6 (14) 13 (30.2) 6 (14) 2 (4.7)
*Reflux in either GSV or LSV.
Table III. Prevalence of superficial reflux at last follow-up
Group N Reflux present P*
GSV DVT/GSV thrombosis 15 11 (73.3%) < .00001
DVT/no GSV thrombosis 50 8 (16.0%)
Uninvolved limb 61 7 (11.5%)
LSV DVT 67 11 (16.4%) .05
Uninvolved limb 58 3 (5.2%)
*χ2 test.
deep venous systems is often regarded as unusual,
with Bounameaux13 noting superficial throm-
bophlebitis to complicate only 1.6% of all DVTs
documented by a variety of methods. Although
obviously a different patient population, concurrent
involvement of the deep venous system has been
reported in 5.6% to 28% of patients with superficial
thrombophlebitis.13,18-21 In contrast, reviews of
consecutive duplex studies have disclosed 19% to
24% of thrombi to involve both the deep and super-
ficial venous systems,19,22 figures remarkably close
to the 22% prevalence found in this study.
Others11 have proposed that distal deep venous
incompetence in association with perforator reflux
causes large pressure swings and progressive dilation
of the superficial veins, a hypothesis supported by
the statistically significant association between distal
deep and superficial venous incompetence.12
Although there are fewer data to support or refute
this hypothesis in post-thrombotic patients, no rela-
tionship has been noted between sites of perforator
and superficial incompetence in the setting of vari-
cose veins.23,24
A similar mechanism could theoretically lead to
the development of valvular incompetence distal to
either refluxing or obstructed deep venous seg-
ments. Caps et al25 have demonstrated the develop-
ment of reflux in segments that were not initially
thrombosed, a phenomenon observed in both the
deep and superficial veins. Although the precise
mechanism remains unclear, as many as 30% of seg-
ments developing reflux during follow-up have not
been previously thrombosed. Dilation of uninvolved
distal veins with subsequent valvular incompetence is
a possibility and has been demonstrated in non-
thrombotic primary deep venous incompetence.26
However, this appears unlikely in the post-throm-
botic syndrome, in which venodilation has not been
observed to occur distal to an obstructed or reflux-
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ing segment.27 Furthermore, based on the observa-
tion that 21% of subjects have no valves above the
saphenofemoral junction, an association between
absent proximal valves and the development of pri-
mary superficial reflux seems unlikely.28,29
Finally, superficial venous incompetence could
occur as a result of underlying degenerative changes
in the venous wall. Evidence suggests that reflux
associated with varicose veins results from underly-
ing changes in the organization of smooth muscle
cells, collagen, and elastic fibers with structural
weakness of the vein wall.30 Regardless of the mech-
anism, primary venous incompetence is associated
with the progressive, multicentric development of
superficial venous reflux,31 and it is possible that
similar changes could occur against the background,
but independent, of acute venous thrombosis. The
prevalence of lower thigh GSV reflux in the general
population has been reported to progressively
increase with age from just over 10% among subjects
aged 18 to 24 years to just over 40% among those
aged 55 to 64 years.32
The findings in this study suggest that there may
be at least two different mechanisms by which super-
ficial venous reflux develops after an episode of acute
DVT. Thrombosis of the GSV was noted in almost
one quarter of extremities with DVT and was asso-
ciated with the development of GSV reflux in 77% of
such limbs after 8 years of follow-up. Thrombosis of
the GSV is associated with an almost ninefold
increased risk of GSV reflux. However, because most
extremities with DVT do not have concurrent super-
ficial thrombosis, GSV thrombosis was responsible
for only a fraction of the reflux observed in involved
and uninvolved limbs. Only 49% of the reflux
observed in these limbs could be attributed to
thrombosis of the GSV. Data from the uninvolved
extremities contralateral to a DVT suggest that GSV
reflux develops at a background rate of approxi-
Table IV. The RR of superficial venous reflux
Reflux Factor RR P*
GSV DVT without GSV thrombosis† 1.4 (0.5-3.8) .5
DVT with GSV thrombosis† 8.7 (3.4-22.5) < .001
Thrombus score (per 10 increase) 3.7 (1.9-7.1) < .001
Age (per 10-y increase) 1.0 (0.8-1.2) .8
Sex (female vs male) 1.5 (0.7-3.3) .3
LSV DVT† 3.2 (0.9-11.5) .07
Thrombus score (per 10 increase) 3.4 (1.4-8.1) .005
Age (per 10-y increase) 1.4 (1.0-1.9) .05
Sex (female vs male) 1.7 (0.6-4.9) .3
*Cox regression.
†In comparison with extremities without DVT.
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mately 15% over 8 years. Although occult thrombo-
sis or some systemic factor related to an underlying
thrombotic tendency cannot be entirely excluded,
this reflux seems to be most likely due to unrelated
degenerative changes within the vein and is remark-
ably similar to the prevalence of GSV reflux report-
ed in the general population.32 Most important, the
rate at which reflux developed in extremities with
DVT but without GSV involvement was not signifi-
cantly different from that in these uninvolved con-
tralateral extremities. This observation implies that
thrombosis remote from the GSV has little effect on
the ultimate development of GSV reflux and that
mechanisms such as proximal venous obstruction or
reflux and pressure transmission through incompe-
tent perforators may have little role in the develop-
ment of superficial venous incompetence.
Several limitations of this study must also be rec-
ognized. Perhaps most important, the number of
limbs included in this study is small, and the possi-
bility of Type II error is present. This is perhaps
most important in the comparison of extremities
with DVT but no GSV involvement and uninvolved
contralateral extremities. The incidence of reflux was
higher in DVT extremities without GSV thrombosis,
but this difference was not statistically significant. A
larger number of limbs may have disclosed signifi-
cant differences that could support the existence of
alternative mechanisms for the development of
superficial reflux. Furthermore, although this study
argues against the perforators functioning as a con-
duit by which the effects of remote thrombus are
transmitted to the superficial venous system, ultra-
sound limitations early in the course of this study
prevented routine evaluation of the perforating
veins, and an effect of incompetent perforating veins
independent of deep venous thrombus cannot be
excluded. Additionally, the number of extremities
with GSV thrombosis was quite high, which may
reflect the large number of patients with risk factors,
such as malignancy, associated with more extensive
thrombosis. Data from this study suggest an impor-
tant relationship between the extent of thrombosis
and the development of superficial reflux, which is
most likely related to an increased risk of superficial
thrombosis with extensive deep venous involvement.
The importance of superficial venous thrombosis
may be less important in populations with less exten-
sive thrombosis. Because the initial occlusion status
of the LSV was unknown, few conclusions can be
drawn regarding the mechanisms of reflux in this
segment. However, the cumulative incidence of LSV
reflux in uninvolved limbs (10.3%) was similar to
that observed in the GSV (14.8%). Finally, this study
was not primarily designed to look at clinical out-
come using actuarial methods. Because follow-up
intervals were short in some patients, few conclu-
sions should be reached regarding the relationship
between superficial reflux and clinical outcome.
In conclusion, superficial venous reflux in the
setting of acute DVT may have at least two mecha-
nisms: one directly related to superficial venous
thrombosis and the other to independent degenera-
tive processes also observed in nonthrombosed
veins. The former may occur more commonly than
often recognized, whereas the latter may be quanti-
tatively as important in the origin of superficial
reflux as that associated with superficial thrombosis.
Remote DVT appears to have little effect on the
development of superficial venous reflux. Alternative
mechanisms such as those related to proximal reflux
or obstruction and incompetent perforating veins
may have little role in the development of superficial
venous reflux.
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DISCUSSION
Dr Mark Meissner. Thank you very much, Dr Harris.
With respect to the first question, which regarded the pro-
portion of these patients who had deep venous insuffi-
ciency, virtually all of these patients had deep venous insuf-
ficiency. They all presented primarily with deep venous
thrombosis.
The data we have suggest that if you derive a reflux score
using the same venous segments that are used in calculating
the thrombus score, these patients had a mean reflux score
of 2 with a range of 0 to 5, meaning that on average they had
two deep venous segments that were refluxing, although in
a few patients it was as few as zero and in some as many as
five. So these represent a typical post-thrombotic population
with a very high prevalence of deep venous reflux.
I shall answer your second and your fourth questions
together. The second question was regarding chronic
venous outflow obstruction, and the fourth question was
regarding the relative effect of different thrombus burdens
on the development of superficial reflux.
We have those data, but we have not included them
primarily because when you compare limbs that did not
have greater saphenous vein thrombosis, there was no dif-
ference in either the prevalence or incidence of reflux
between involved extremities and uninvolved contralateral
extremities. It did not seem to be a worthwhile pursuit to
consider the affected venous segments in those patients as
it seemed to be predominantly an effect of greater saphe-
nous thrombosis.
Furthermore, we do not know how many of these
patients had chronic outflow obstruction largely because
these patients were followed up with duplex ultrasonogra-
phy. Although we consider ourselves to have a very good
technologist, his ability to uniformly image the iliac veins
is a little bit difficult at times.
Finally, there was the question of transient venous
incompetence. This phenomenon of transient venous
incompetence was first described in a paper we presented
at this meeting in 1993. This transient venous incompe-
tence is reflux that is observed at one visit and disappears
and is not present at the end of follow-up.
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This is usually a very early phenomenon, and we pos-
tulated that this develops at a time when the venous valves
are still partially encumbered by thrombus with the return
of normal function later on. We have no data to support
that, but it is a very early phenomenon.
I think you can be assured in this series that, in the
normal limbs and in the limbs without greater saphenous
vein thrombosis, transient venous incompetence would
not play a significant role because these patients never had
superficial thrombosis.
Furthermore, in those limbs with greater saphenous
vein thrombosis, all 15 limbs had a fairly long duration of
follow-up. All of these limbs had at least 6 months of fol-
low-up, and only one limb had less than 1 year of follow-up.
So in conclusion, although I cannot completely assure
you that reflux seen at the last follow-up visit will still be
present the next time the patient is seen, it does not pre-
cisely fit with what we previously described as transient
venous incompetence.
Finally, we do not have a concurrent cohort of serially
followed normal patients. The best we have been able to
do is look at the uninvolved contralateral leg. And no, we
do not think that that represents a normal population.
Although we follow the contralateral leg with duplex in an
attempt to exclude occult thrombosis, we cannot exclude
any systemic factor that might make patients more prone
to the development of reflux in the contralateral limb.
Dr Dennis Baker (Los Angeles, Calif). You emphasized
the incidence of concomitant thrombosis of the greater
saphenous thrombosis in the face of DVT. The practice in
the vast majority of vascular laboratories in this country is
not to look at the greater saphenous unless there is a spe-
cific question about it.
Could you comment as to whether we should be chang-
ing this practice? Should we examine the whole greater
saphenous system when we do find DVT in the patients?
Dr Meissner. I think that is a very good point. If one
looks particularly at the medical literature, recent reports
have suggested that the incidence of concurrent superficial
thrombosis is only 1.6%.
However, if you look at consecutive series of duplex
studies, the incidence of concurrent superficial thrombosis
is between 19% and 23%, fairly consistent with our findings.
With respect to extensive evaluation of the superficial
veins, my personal bias is that this is probably not war-
ranted in the setting of confirmed deep venous thrombo-
sis in that it is not going to contribute significantly to
management.
In contrast, I think you can make the argument that
those patients presenting with primary superficial throm-
bophlebitis should have their deep systems studied. So in
the setting of deep venous thrombosis my bias is no;
superficial thrombophlebitis, yes.
Dr Roy Tawes (Scottsdale, Ariz). I very much enjoyed
your study, Dr Meissner. I wish you had taken it one step
further however.
You closely examined the role of the hydrostatic
forces, the superficial system, and their contribution to
venous insufficiency, but you ignored the hydrodynamic
or perforator insufficiency. Clearly there must be a role, I
would suspect, in these patients.
I would like to remind the society of a very important
work done by Andrew Nicolaides in the late 1980s where
he showed a linear correlation between venous hyperten-
sion and the severity of ulceration and correlated this with
the numbers of incompetent perforators, also with con-
comitant superficial insufficiency.
I think when we discuss this subject, we should talk in
terms of the deep venous system (and whether it is acute-
ly thrombosed or nonthrombosed and whether the valves
are incompetent later on), the superficial system, and the
perforator system, and I think I would take your study one
step further and look closely at the perforator system.
Dr Meissner. I would agree with you. We started this
study in 1987 at a time when we were using early tech-
nology and a scanner without color flow. Accurate imag-
ing of the perforators has really only been possible in the
last several years. We are currently including a thorough
evaluation of the perforation as part of our long-term
study.
